SUMMARY: A series of 27 bilateral adrenalectomies for advanced breast carcinoma is described. The ages of the patients ranged from 26 to 53 years and 16 were below the age of 40.
Introduction
About twenty women who have developed carcinoma of the breast are treated at The Queen Alexandra Hospital, Millbank each year. It is likely that this number represents the majority of all cases which occur in female personnel, dependants and others associated with the Army.
The average age of these patients is naturally lower than that of published series due to the restricted age groups involved. However, youth is of little advantage in combating carcinoma of the breast. It has become apparent from studies in many parts of the world that the overall cure rate has been little affected by all the energetic treatment advocated over the last thirty years. In general terms, all treatment seems to do is to alter the time scale of progression whereby, after a varying period of localisation and quiescence the disease spreads locally to the regional lymph nodes and then to the skeleton and soft tissues.
The early and localised disease can be controlled by surgical methods, and moderate localised extensions by radiotherapy. In the early stages of disseminated disease the use of oestrogens or androgens, or the removal of intrinsic sources of oestrogen by oophorectomy may arrest the progress of the disease temporarily. Sooner or later the relentless progression leads to the condition of widespread carcinomatosis.
This small group of women, most of them in the prime of life, with extensive family responsibilities and with an acute awareness of the disastrous situation they are in, need further help. They are often in great pain from bone secondaries, they may have offensively ulcerating local lesions and they sometimes have distressing pleural effusions or multiple skin nodules. Most are house bound or hospitalised and some are bed ridden.
It is this group that presents a problem, not only therapeutically but on humanitarian grounds.
Results
There were 27 patients who underwent bilateral adrenalectomy and oophorectomy and their ages ranged from 26 to 53 years. The distribution is shown in Fig. 1 and it will be seen that 16 of the patients (60 per cent) were below the age of 40. The response to the operation has been classified as Good, Fair or Poor. This classification is based on objective signs of improvement such as regression of primary growth, sclerosis of bone secondaries and the disappearance of soft tissue secondaries, or on marked subjective improvement of symptoms such as pain, breathlessness and lassitude. The results are shown in Table I . Table I Summary of results in 27 cases
In 2 other cases the follow up has been less than six months.
There were 7 (28 per cent) non-responders who are all dead, They survived an average of 5 months.
There were 18 (72 per cent) responders. Of these 9 are already dead, but they survived on average 22 months and 2 of them survived for more than 3 years. Nine are still alive, 5 for more than 2 years and 2 others more than 1 year.
The survival times of the 16 patients who died are shown in Fig. 2 . The excised adrenals were shown to be involved by secondary deposits in 30 per cent. This is similar to the figures of Huggins and Dao (1953)-30 per cent, Mye and Neal (1965)-33 per cent and Fraccia, Randall and Farrow (1967) -29 per cent.
In many cases the patients experienced almost immediate reduction of pain from bone secondaries, and a number of those classified as non-responders nevertheless developed a well marked euphoria and claimed that they felt better than before operation.
Out of the responders group may be drawn a smaller group of those who have had a survival of more than 2 years. These are shown in Table H . The only common factor in these cases is that the secondary deposits were mainly in bone and soft tissue. Some of these responses were dramatic. For example:- Case 11. Aged 45 years. Had multiple bone secondaries in pelvis, spine and ribs and a pleural effusion. At operation she was noted to have secondaries in the liver. She made a remarkable recovery and remained well for 3 years, at which time she has had further radiotherapy to sclerosed secondaries of the spine and hip for local pain (Figs. 3 and 4). Case 15. 35 years old at time of radical mastectomy. 2 years later had very widespread secondaries in bone. She was bed ridden and in constant severe pain. After operation she was able to get up and walk out of hospital. The secondaries have sclerosed and 2! years later she is leading a normal life (Figs. 5, 6 and 7). The 16 cases who were under 40 years of age responded in similar fashion to those over that age. Five non-responders died after an average of 3t months. Two responders died at average 15 months, 9 are still alive, 3 for more than 2 years, 3 more than 1 year and 3 less than 1 year. 
Oophorectomy
The benefic ial effect 011 advanced breas t carcinom a in a lte rin g th e endoc rin e en viron men t. was fi rst demonstrated by l3eatsol1 in 1896. He removed the ovaries of tw o patients who had advan ced d isease with metastases and bro ught about a good but temporary remi ssion . This adva nce in treatment was brought int o some disrepute because it was used a to ne as trea tmen t in ea rl y breast carcinoma . It was adopted however for advanced cases when surgery was not possible a nd by 1905 Lc ll was ab le to repo rt o n 99 cases, of who m 23 were muc h improved a nd 13 a little improved. At that t ime the rationa le for such thera py was unknown, and oopho rectomy wa s p erfo rmed beca use it. appeared effective.
Over the yea rs many such cases responded to ooph o rectomy onl y to relapse later, a nd it became apparent. in th e nineteen twenties as steroid metabo lism was becoming understood, that there we re othe r so urces of oestrogens a nd androgens. These were fin a ll y traced to th e adrenal gla nd s a nd alt ho ug h theoreticall y il was thoug ht that th eir removal mi ght benefit patie nts wi th ad va nced carci noma , th e insuperable pro blem at tbat time was that adrenalectomy resulted in an Addisonian cri sis a nd death.
Huggi ns and Dao ( 1953) showed that in animal s oop ho rectomy reduced the lI1ei-dencc o r breas t carcin o mata but that it was follo wed by ad re na l corti cal hy perplasia and the re-appeara nce of breast tumours.
Jt was ,kn ow n that bilateral oop ho rectomy produced a remiss ion in 20 to 30 per cent of cases (Tay lo r 1962) and it was thought that th e remova l of the remaini ng source o f endogenolls oestroge n should produce furth er dela y in the p rogressio n of breast carci noma.
group
The adrenals and adrenalectomy The adrenal glands were first described by Eustachius in 1563. Little more was known about them until 1855 when Thomas Addison described their atrophy or destruction in the disease which bears his name.
Brown-Sequard in 1856 demonstrated that bilateral adrenalectomy in laboratory animals always caused their death, and surmised that they produced a secretion which was necessary to maintain life.
In 1936 Reichstein reported the isolation of adrenocortical hormones from the adrenal gland. A partial synthesis was completed in 1946 and total synthesis was achieved in 1951 (Feiser and Feiser, 1959) .
In 1945 Huggins and Scott reported the first patient to survive following bilateral total adrenalectomy. The operation was done for the palliation of advanced prostatic carcinoma, and he survived for 4 months on a regime of adrenal cortex extract and desoxycorticosterone acetate planned by Professor Thorn. Huggins and Bergenstal (1951) reported other cases in which bilateral adrenalectomy had been tried in the late nineteen forties without success in spite of attempts at replacement therapy. IndependantIy Atkins in 1947 did bilateral subtotal adrenalectomy and bilateral oophorectomy on 7 patients with advanced breast carcinoma.
When cortisol became available the consequent increase in survival rates, following destruction or removal of the adrenals, by adequate replacement therapy was dramatic. It gave great impetus to the use of the operation for the palliation of advanced breast carcinoma. The rationale of removing the adrenals, as well as the ovaries, was the elimination of all known sources of hormones which could influence the growth of breast carcinoma.
The operation was usually done as a staged procedure, one adrenal being removed by a postero-Iateral approach with bilateral oophorectomy at the same time, and the other adrenal being removed later.
In 1955 Aird and Helman described bilateral adrenalectomy done by an anterior approach. The patient was placed supine and an incision was made parallel to the right costal margin and one hand's breadth below it, this incision was carried over to the left costal margin. The spleen was mobilised and drawn forwards and to the right together with the tail of the pancreas. The upper pole of the kidney was depressed before incising the peritoneum and removing the left adrenal. The right adrenal was then mobilised and removed. They considered that the anterior approach was advantageous because the patient was not turned whilst on the operating table, thus avoiding complications from spine secondaries; the abdomen could be explored thoroughly; both adrenals could be exposed and examined simultaneously, and bilateral oophorectomy could be done through the same incision.
McKeown and Ganguli in 1956 described a modification of this technique using a curved, transverse upper abdominal incision which was convex upwards. They drained the adrenal beds through the lateral edges of the incision.
The advantages of the anterior approach are such that it has now been accepted as the operation of choice for bilateral adrenalectomy for advanced breast carcinoma. Operative mortality fell as experience of the operation accumulated and really terminal patients were excluded. Several useful conclusions were reached from reported series: a. The longer the interval between the appearance of the disease and adrenalectomy the greater the chance of response. b. A good response to oophorectomy suggested a further response to adrenalectomy. c. It was not possible to forecast accurately which patient would do well.
d. Occasional patients made dramatic responses which were sustained.
The response to adrenalectomy is difficult to evaluate. An objective response might be defined as one in which there is a measurable decrease in size of primary or secondary tumour, or when bone deposits become sclerosed on radiographic appearances. A subjective response is when there is relief of pain and when the patient feels better. Both responses should be for at least 6 months.
The operation rapidly became established and widely practised both in this country and in the United States of America (U.S.A.) so that by 1967 Moore et al were able to report the collected results amounted to 1900 cases. There was a per-operative mortality of 5 to 16 per cent and remission rates of28 to 45 per cent. Those who responded to the operation survived 18 to 24 months whilst non-responders survived only 6 months.
Personal or institutional series are rather similar. Cade (1957) reported 158 patients with objective improvement in 39 per cent and subjective improvement in 58 per cent. Fraccia, Randall and Farrow (1967) reported a series of 500 consecutive adrenalectomies with an overall remission rate of 35 per cent. Objective improvement was noted in 31 per cent and sUbjective improvement in 40 per cent. These figures are close to those reported by Byron et al (1962) , McDonald (1962) , Mye and Neal (1965) , Dao and Nemoto (1965) , Shepard (1966) , Delarue et al (1967) , Harris and Spratt (1969) , Wilson et al (1969) and Safarty (1969) .
Adrenalectomy and oophorectomy has to be compared with hypophysectomy as palliative treatment in advanced breast carcinoma. Atkins et al (1957 Atkins et al ( , 1960 showed that there was a slight bias in favour of hypophysectomy, but McDonald 1962) in an extensive collection trial in the U.S.A. showed no statistical difference. However, the position since those reports has changed. In the hands of the Guy's Hospital surgeons surgical hypophysectomy has now been established as so significantly superior to adrenalectomy that the latter operation has been more or less abandoned.
In their series a good result was obtained after surgical hypophysectomy in 36 per cent of 70 patients compared with 23 per cent of 77 adrenalectomies, the intermediate response was the same at 30 per cent, and there were 34 per cent of failures as against 47 per cent. The mean survival time following hypophysectomy was 20.2 months compared with 12.2 months for adrenalectomy and in the successful group it was 40.8 and 31.6 months respectively (Atkins 1971) .
These must be regarded as exceptional results and in the absence of expert neurosurgical care and availability of time, bilateral adrenalectomy will remain a useful operation in the general surgeon's treatment of women with advanced breast carcinoma.
Discussion
Is bilateral adrenalectomy and oophorectomy worthwhile? There is no doubt that in nearly three quarters of the patients the operation was well worth doing. There were no deaths as a direct result of the operation. Control of steroid replacement was no problem with most patients being maintained on a dose of 50 to 75 mg a day of cortisone acetate, and 6 patients have already survived more than twice their untreated life expectancy with 3 more patients progressing favourably.
It is gratifying to note the response of the younger women. Mye (Mye and Neal 1965) stated that none of his patients under the age of 40 responded favourably to bilateral adrenalectomy and oophorectomy. Harris and Spratt (1969) had only one patient in this age group who responded. Atkins (1971) however confirms that younger women do respond more favourably than published series would indicate.
The type of metastasis has some bearing on the response to be expected. Certainly in this series bone and soft tissue metastases have been controlled best by the operation and this agrees with the conclusions of Huggins and Dao (1953) , Harris and Spratt (1969) and others.
However the occasional patient with proven visceral metastases does well as is illustrated by the 3 year plus survival of case number 11.
What alternatives are there to offer these patients? Taylor (1962) noted that bilateral oophorectomy alone in pre-menopausal women results in an objective remission rate of about 30 per cent but he also noted that in those patients under 35 only 16 per cent responded. Pyrah and Smiddy (1954) recorded survival times after testosterone as palliative treatment in advanced breast carcinomatosis of 7.5 months, and with oestrogens alone it was 7.5 to 12 months. Dao and Nemoto's (1965) figures for androgens alone was 10 months. Pearson (1967) recorded collected figures of 12 months for oestrogens alone, 6 months for androgens alone and 3 months for corticosteroids. So the average survival times following bilateral adrenalectomy and oophorectomy is better than those alternatives.
One of the reasons for poor response to bilateral adrenalectomy is that not all functioning adrenal tissue is removed. Graham (1953) has reported that in 32 per cent of necropsies accessory adrenal tissue was present.
In conclusion one must say that in those patients with widespread metastatic disease from carcinoma of the breast the operation of bilateral adrenalectomy is well worth doing. It offers a good chance of palliation, with a significant increase in the quality and duration of these patients lives, and occasionally brings about a dramatic relief of distressing symptoms.
